Temporal and anatomical distribution of nitric oxide synthase mRNA expression and nitric oxide production during central nervous system inflammation.
Nitric oxide (NO) has important roles in inflammatory processes. It was the aim of this study to ascertain whether changes in nitric oxide synthase (NOS) mRNA expression lead to similar temporal and anatomical changes in NO production in an experimental model of CNS inflammation. NOS-II (inducible NOS) mRNA expression was analyzed 2, 4, 6 and 24 h after intracerebroventricular (i.c.v.) injection of interleukin-1beta (IL-1beta) or vehicle. Increased expression of NOS-II mRNA was observed surrounding the microinjection site and meninges. The changes were significantly higher than controls at 4 and 6 h, returning to baseline at 24 h. Using the novel fluorometric NO detection system, 4,5-Diaminofluorescein diacetate (DAF-2/DA), for the direct detection of NO production, we observed a significant increase in NO production after 4 and 6 h. NO production was observed in areas surrounding the injection site, meninges surrounding the brain and perivascular cells and neuron-like cells throughout the cortex. However, increases in NO production in these areas remained significantly higher than controls at 24 h. These findings demonstrate for the first time that, in fresh frozen tissue, that the anatomical distribution of NOS-II mRNA is consistent with the distribution of NO production. We conclude that increases in NOS-II mRNA following i.c.v. administration of IL-1beta lead to increases in NO production. While the mRNA is degraded by 24 h post treatment, the enzyme remains active. We propose that the DAF-2/DA method can be used as a potential marker in the diagnosis of CNS inflammation.